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The loss of stability is a very common failure pattern for thin beams, plates and 
shells and thus the structural stability analysis has been a topic of great importance for 
both theatrical investigations and engineering applications. In this thesis, the easiness 
of construction of arbitrarily high order global conforming approximations for the 
meshfree methods is fully employed to develop a Hermite reproducing kernel 
meshfree framework for the stability analysis of thin beam, plate and shell structures. 
The Hermite meshfree approximation incorporates both the deflectional and rotational 
nodal variables into the approximation of the plate deflection and the resulting shape 
function has better kernel stability and requires a smaller minimal support size 
compared with the standard reproducing kernel meshfree approximation. 
Based on the Hermite meshfree approximation methodology, the large deflection 
theory of thin beam, plate and shell structures is employed to the discrete stability 
equations with particular reference to the material and geometric stiffness matrices. It 
is noticed that the material stiffness matrix involves the second derivatives of the 
Hermite meshfree shape function, while the first derivatives of the Hermite meshfree 
shape function forms the geometric stiffness matrix. To improve the computational 
efficiency, the domain integration of the weak form is carried out by the method of 
sub-domain stabilized conforming integration with the smoothed measures of rotation 
and curvature, as leads to efficient discrete meshfree formulations for the buckling 
eigenvalue problems In the proposed approach, the nodal representative domain is 
subdivided into several sub-domains and the strain smoothing operation is 
consistently introduced into each sub-domain to construct the smoothed rotation and 
curvature fields. This non-local strain smoothing approach apparently reduces the 
burden of the derivative computation of the meshfree shape functions and 
consequently both efficiency and stability are achieved. A series of benchmark 
buckling problems are presented to assess the proposed algorithm and the results 
uniformly demonstrate the present approach is very effective and performs superiorly 
compared to the conventional Galerkin meshfree formulation whose domain 
integration is performed by Gauss quadrature rule. 
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